Low maternal healthcare service utilization contributes to poor maternal and new born health outcomes in rural Zambia. The purpose of this study was to identify important factors influencing women's intention to use these services in Kalomo, Zambia. An interviewer-administered questionnaire was used to collect data from 1007 women of reproductive age (15-45 years) from 13 rural health centres with the lowest service utilization rates in the district. Questions included measures of (past) healthcare seeking behaviour, psychosocial variables (attitude, perceived social norms, perceived behavioural control), logistical barriers (e.g. distance to the clinic) and sociodemographic variables (e.g. age, income and education level). Overall, our findings showed that most respondents had high intention to use healthcare services. Intention was positively associated with attitude, personal norms, behavioural control, education and income levels. Conversely, intention was negatively related to perceived social norms, age and distance. Multivariate regression analysis showed that, together, these variables accounted for 41.8% of the variance in intention, with perceived behavioural control being the strongest predictor of intention, followed by geographical distance and perceived social norms.
Introduction
Low utilization of maternal healthcare services has been shown to be one of the main reasons for poor maternal health outcomes in resource-poor countries where most maternal deaths and complications occur [1] [2] [3] [4] . Zambia is a developing country with a high maternal mortality ratio of 591 deaths per 100 000 live birth [5] .
The latest 2007 demographic and health survey (DHS) [5] confirmed the low use of maternal healthcare services in the country and showed that more than 80% of the Zambian pregnant women start their antenatal care visits late (mostly during the fifth month of pregnancy) and more than half (52%) of the women deliver at home. Moreover, the largest proportion of the women who deliver at home (80%) were those living in rural areas, where most deliver without skilled attendance and the majority (>60%) of these women did not receive postnatal care [5] .
The reasons for this poor utilization of healthcare services are not yet fully understood. Studies conducted in Zambia and various African countries reported several factors as the main reasons for the poor use of maternal healthcare services, such as the mother's age and level of education [6] [7] [8] , quality of health services [9] , logistical and physical barriers [10, 11] and long distances to the health facilities [11] [12] [13] [14] [15] [16] as the main reasons for the poor use of maternal healthcare services. Although these studies provide insight into the diverse set of factors contributing to the poor use of maternal healthcare services, most of the studies focus on factors associated with past behaviour (i.e. place of delivery, antenatal or post-natal care use during the previous pregnancy). This information is then taken to indicate the mother's likelihood to use maternal healthcare services in future pregnancies. They do not provide information on personal and environmental factors influencing women's decisions regarding intended utilization of these services. The use of maternal healthcare services has been shown to be a complex behavioural phenomenon, primarily determined by an individual's behavioural intention, which in turn, is determined by personal evaluations of pros and cons (attitude), the beliefs and behaviours of important others (perceived social norm) and personal capabilities (perceived behavioural control/selfefficacy) [17] [18] [19] [20] [21] . Understanding women's intended health-seeking behaviour is of paramount importance in the design of public health interventions for improving maternal health outcomes [21] .
Thus far, few studies have been conducted in Zambia, one of them being a qualitative study recently conducted in Kalomo district [22] . This study, which explored personal and environmental factors influencing women's decisions to use maternal healthcare services, revealed that most women give birth at home because of the low perceived quality of maternal healthcare services in clinics (attitude), the negative opinions of influential family and community members about these services (perceived social norms), perceived barriers such as long distances and high transportation costs when planning visits to the health centres (perceived behavioural control), and various logistical barriers such as lack of money for baby requirements and need for food when waiting to deliver at the health centre. However, despite providing important insight into the reasons for poor utilization of these services in the area, this study was exploratory and qualitative in design and, hence, did not measure the significance and importance of these factors, nor their relative contribution to the women's decision making in the utilization of maternal healthcare services.
The purpose of this study, therefore, was to determine the extent to which personal and environmental factors influence pregnant women's intention to use maternal healthcare services in rural Zambia. Insight into the importance and relevance of these factors is important for the design of educational and public health interventions focusing on improving maternal health outcomes in rural Zambia.
Theoretical framework
The present study used Fishbein and Ajzen's Reasoned Action Approach (RAA) [18] to study women's motivation to use maternal healthcare services. Briefly, this theory postulates that an individual's behavioural intention determines behaviour, which, in turn, is predicted by attitude towards the behaviour, perceived social norms associated with the behaviour, and perceived behavioural control [18] [19] [20] [21] . Behavioural intention is the person's motivation or readiness to engage or not engage in the target behaviour [18] [19] [20] [21] . Attitude is the person's tendency to respond with some degree of favourableness or unfavourableness with respect to a given object [18] [19] [20] [21] . Perceived social norms are the person's beliefs about whether significant others think he/she should (or should not) perform the behaviour [18] [19] [20] [21] . Perceived behavioural control is the extent to which people believe that they are capable of performing a given behaviour, taking into account both internal barriers (the availability of information, skills, opportunities and other requisite resources necessary to perform the behaviour) and external barriers or obstacles that need to be overcome. The variables from the model have been widely applied in studies investigating a wide range of health behaviours, such as breast cancer screening [23] , breast feeding among HIV positive mothers [24] and mothers' intention to vaccinate their newborn children against hepatitis B virus Maternal healthcare services in Kalomo, Zambia [25] . The variables from the model have been shown to explain a large proportion of the variance in behavioural intention, which, in turn, has been shown to predict health behaviour.
Method

Sampling and participants
This cross-sectional study was conducted in 13 health centre catchment areas, 12 rural and 1 semiurban, with the lowest institutional delivery rates in Kalomo district (for details, see Sialubanje et al. [22] ). It utilized a multi-stage convenience sampling method. The 13 health centres were purposefully sampled based on the district health management information system reports [26] , with help from the Maternal and Child Health coordinator and the District Information Officer at Kalomo District Medical Office. A total of 24 villages from the 12 rural health centres and 1 compound from the semi-urban health centre were sampled. Within these villages and compound, all eligible women of reproductive age, aged between 15 and 45 years who had given birth 1 year prior to the survey, were approached.
Women aged below 15 and above 45 years were excluded from participation. In addition, women who were new in the area (those who had resided there for less than 6 months in the area) were also excluded because the investigators thought these women would not have had enough local experience on maternal health challenges and available resources. The final sample comprised 1007 women.
Ethical considerations
Ethical approval for the study was obtained from the Tropical Disease Research Centre (TDRC) Ethics Review Committee (ERC) and the Ministry of Health Research and Ethics Committee in Zambia. Before the start of each interview, participants were informed about the aim of the study-i.e. to identify the important psychosocial, behavioural and sociodemographic factors influencing women's intention to use antenatal, delivery and post-natal care services in rural Zambia. It was also explained that all collected information was confidential and that the participant's name or the name of the village would not be written on the questionnaire or the informed consent form. Next, written consent was obtained by having the participants either sign the consent form or mark with an 'X'. Only respondents who gave informed consent were interviewed.
Data collection
Two trained research assistants who were supervised by the principal investigator (first author) collected the data. The research assistants were recruited from within Kalomo district and received a 3-day face-to-face training on how to administer the questionnaire. Both research assistants were male, aged between 25 and 30 years and had a full grade 12 certificate. Male research assistants were preferred to female ones because of logistical, safety and cultural reasons such as walking long distances in deep rural areas when making home visits. To ensure optimal interaction with the mothers and to minimize information concealment during the interview, research assistants spoke both English and the local language, Tonga.
Prior to commencement of data collection, the questionnaire and the informed consent form were reviewed and pre-tested and the data from this pretest were analysed. Where necessary, the questionnaire was revised.
A week before the interview, women were informed about the interview date by the village headmen and neighbourhood health committee members (NHC). On the interview day, the principal investigator and the research assistants travelled to the respective health centres from which the research assistants were directed into the households by the NHC members and community volunteers.
All the interviews took place in the participant's home or at a nearby convenient place-normally a quiet place under a tree, a few metres from the participant's house. Because of high illiteracy levels in the area, an interviewer-administered questionnaire was used which had been translated into Tonga. Each interview lasted between 15 and 20 min. Women who were able to read were allowed to go C. Sialubanje et al. through the questionnaire by themselves; the interviewer merely confirmed whether the questionnaire was correctly and completely answered.
Measures
The questionnaire was based on variables included in the theory of RAA [18] as well as findings from our previous qualitative study [22] . It was first developed in English, translated into Tonga by an independent bi-lingual expert and then back-translated into English. The final version of the questionnaire was in Tonga.
After general instructions were provided, sociodemographic variables (i.e. age, marital status, number of children, place of residence, distance to the nearest health centre, level of education, occupation and level of income) were measured. Next, past healthcare seeking behaviour [i.e. time of first antenatal care (ANC) visit, number of ANC visits, place of delivery and post-natal care use] was assessed. The last section consisted of the measures of the psychosocial variables-attitude, perceived social norms, perceived behavioural control and intention, which was the main outcome variable.
For each psychosocial measure, items that showed strong internal consistency (Cronbach's alpha 0.60 or r > 0.40) were combined and averaged into one variable based on principal component analysis. Table I shows the different items used in the present study and how they were clustered to measure underlying psychosocial constructs. All items were answered on a 7-point Likert scales ranging from 1-fully disagree to 7-fully agree, or similar labels.
Intention was measured using one item: 'If you were pregnant today, how likely is that you would go and deliver at the clinic?'
In total, 10 items were constructed to measure attitude. Principal component analysis revealed three variables, each measuring attitude towards a different aspect of maternal healthcare services use during pregnancy, delivering and post-natal care in future: attitude towards maternal healthcare services (three items ¼ 0.80), attitude toward nurses (four items, ¼ 0.70), and attitude towards traditional birth attendants (TBAs) (three items, ¼ 0.60). Similarly, principal component analysis was performed on all normative items providing an estimate of perceived social norms, which resulted in three variables: perceived social norms towards maternal healthcare use (three items, ¼ 0.90), perceived social norms towards the involvement of male nurses/midwives in maternal healthcare (three items, ¼ 0.90) and personal norm regarding the correctness of using maternal healthcare services (three items, ¼ 0.60). Finally, perceived behavioural control towards using maternal healthcare services was computed with three items ( ¼ 0.70).
Data analysis
Data analysis was performed using SPSS version 21.0 (IBM SPSS Statistics 21, Inc.). Pearson correlations between behavioural intention, psychosocial measures sociodemographic variables and past behaviour were calculated. Next, variables that showed significant and meaningful univariate association (r > 0.10) with behavioural intention were included as predictors in the hierarchical multivariate regression. Finally, using multivariate analysis of variance (MANOVA), we compared the mean scores for the low and high intenders (using median split procedure) on the behavioural, normative and control belief items and calculated the standardized effect size measure, Cohen's d [27, 28] . MANOVA was preferred over independent t-test or univariate ANOVAs to avoid type 1 error (i.e. alpha inflation error) or chance capitalization [29] .
Results
Demographics
The sociodemographic characteristics and past maternal health-seeking behaviour of the respondents are described in Table II . The mean age of the respondents was just above 27.3 years, and they had on average between three and four children. The large majority of the participants (79.2%) were married. About half of the respondents (54.6%) had primary school education, 10% had completed Maternal healthcare services in Kalomo, Zambia Correlates of intention to use maternal healthcare services
Univariate associations (Pearson's correlations) among the personal and environmental variables as well as the mean scores with standard deviations are shown in Table III . A small effect is r ¼ 0.10-0.23, a moderate effect is r ¼ 0.24-0.36 and a large effect is r ! 0.37 [27, 28] . A strong positive association with intention was found for perceived behavioural control. The other psychosocial variables, attitude, perceived social norm and personal norm showed moderate positive associations with behavioural intention. Most sociodemographic variables showed moderate to weak negative correlations with intention, except for education which showed a moderate positive correlation. Past maternal health-seeking behaviour (i.e. number of previous antenatal care visits and delivery in a health facility during the previous pregnancy were positively correlated with intention), showing a weak univariate association.
Hierarchical multivariate linear regression analysis
The variables that showed a significant univariate association with intention were entered into a hierarchical linear regression model. The multivariate linear regression model consisted of three hierarchical steps (Table IV) .
In step 1, we entered attitude, perceived social norm, perceived behavioural control and personal norms which were hypothesized to directly predict the intention to use maternal healthcare services in the future, F(7,999) ¼ 87.14, P < 0.001. Together, these variables accounted for 37.9% of the explained variance in intention. Perceived behavioural control and perceived social norms regarding male nurse/ midwife involvement were the only two significant and unique predictors of behavioural intention. Attitude towards nurses, attitude towards TBAs, attitude towards maternal healthcare services, perceived social norms regarding maternal healthcare use, and personal norms, did not uniquely predict behavioural intention. In step 2, demographic variables were entered into the model. This resulted in a slight significant improvement in the prediction of intention, F-change ¼ 15.93, P < 0.001 and these variables accounted for an additional 3.7% of the explained variance in intention. In this step, perceived behavioural control ( ¼ 0.56, P < 0.001), perceived social norms regarding male nurse/midwife involvement ( ¼ À0.06, P < 0.05) were complemented with distance to the nearest health centre ( ¼ À0.21, P < 0.001) as significant predictors of intention. In the third step, we entered past behaviour (number of ANC visits and place of delivery), but this did not significantly improve the prediction of intention, F-change ¼ 0.934, P ¼ 0.39. The final model accounted for just over 40% of the variability in intention (R 2 ¼ 41.8%). The final beta or regression coefficients showed that perceived behavioural control was the strongest unique predictor of intention followed by distance from home to the nearest health centre and perceived social norms regarding male nurse/midwife involvement. No other unique correlates of intention were found (see Table IV , final column).
Differences between high and low intenders: MANOVA
To compare respondents who scored low and high in intention to use maternal healthcare services, a median split procedure was done, such that scores of 0-5 were dummy-coded as 0 (representing low to moderate; M ¼ 3.87, SD ¼ 1.40), and scores 6-7 were dummy-coded as 1 (representing high intention; M ¼ 6.47, SD ¼ 0.50) ( Table I) .
A subsequent MANOVA analysis with attitude, perceived social norm and perceived behavioural control variables as dependent variables revealed significant multivariate differences in mean scores C. Sialubanje et al. Table I ).
As can be noted from Table I, RAA variables showed different effect sizes, with perceived behavioural control and attitude towards nurses showing large effect sizes (Cohen's d >0.80) [27, 28] . All the other variables showed a small to moderate effect sizes (d ¼ 0.10-0.40).
Similar MANOVAs and univariate ANOVAs on the underlying belief items for each construct showed significant differences between both intention groups on all belief items, except for one belief measuring personal norm (it is not good to delay ANC until 6 or 7 months), which showed no significant difference (P ¼ 0.98). Again, control beliefs and behavioural beliefs regarding the attitude towards nurses showed large effect sizes when comparing high and low intenders (d > 0.8), whereas moderate and small effect sizes were found for the other belief items (d ¼ 0.1-0.4).
Discussion
The aim of the current study was to highlight personal and environmental factors influencing the decision to use maternal healthcare services among pregnant women in Kalomo, Zambia. Overall, most respondents reported a high intention to use maternal healthcare services in future pregnancies. Moreover, we found positive associations with intention for measures of attitude, personal moral norm and perceived behavioural control towards maternal healthcare service use, and levels of education. In contrast, intention was negatively associated with perceived social norms, mother's age, number of children and distance to the nearest clinic. Regression analyses revealed that these variables together accounted for 41.8% of the variance in intention, with perceived behavioural control being the strongest predictor of intention, followed by geographical distance to the nearest health centre and perceived social norm towards male nurses/ midwife involvement.
These findings confirm the findings from an earlier qualitative study [22] in which we also identified women's perceived behavioural control as one of the most important factors influencing mothers' intention to use healthcare services. These findings are also comparable with an Iranian study [30] which showed that self-efficacy (identical to perceived behavioural control) [18, 28] was the strongest predictor of the mother's intention to use delivery services. The current finding suggests that, although most respondents reported relatively high intention to go to the health centre to give birth, they perceived several internal and external barriers which made them likely to perceive less control over the intended behaviour. Indeed, examination of the differences between low and high intenders confirmed that low intenders experienced more barriers to use the services. Thus, these findings suggest that improving women's perceived behavioural control could significantly raise women's intentions to use maternal healthcare services.
Interestingly, our findings further show that external barriers, such as long distances to the nearest health facility, have a direct and negative influence on women's decision to use maternal healthcare services in the future. This finding is important as it confirms the independent negative effect external barriers may have on both intention and behaviour and it indicates that their strong effect may not be solely explained through people's beliefs of personal control over the behaviour. Again, this finding is consistent with our earlier study [22] as well as with several other studies [11] [12] [13] [14] [15] [16] . For example, women in Tanzania who lived far from health facilities were four times less likely to deliver in a health facility than women living close to the facility [12] . Indeed, in their ground-breaking study, Thaddeus and Maine [11] stressed the importance of distance in preventing women from seeking healthcare and concluded that distance was not only an obstacle to accessing healthcare, but also a disincentive to optimal healthcare use. These authors further stressed that this negative effect becomes stronger when combined with lack of transportation and a poor road network such as is the case in the large parts of Zambia. Together, our findings stress the need for public health interventions to focus on mitigating these physical barriers and indirect costs.
Consistent with predictions from the RAA [18] and the results from previous studies [31] [32] [33] , our findings showed that perceived social norms are a significant predictor of behavioural intention and that they constitute an important psychosocial barrier for mothers using maternal healthcare services. Indeed, our results indicate that, specifically, normative beliefs towards maternal healthcare service use and towards male nurse involvement are negatively associated with intention to use maternal healthcare services, suggesting that respondents who perceived negative attitudes towards service use from friends and important others indicated a lower likelihood to use the services in future pregnancies. Moreover, our findings showed that perceived social norms were positively related with mothers' age and number of children, suggesting that older women perceive more social pressure against being delivered by male nurse or midwives than the young mothers. These beliefs, in turn, negatively influence women's decision to deliver at the health centrewhich could be the reason for our earlier finding [22] that older women fail to make decisions to go and deliver at the health centre, because they insist on first consulting important referents, including TBAs. Thus, our findings confirm the importance of social norms in motivating women to use maternal healthcare services when pregnant. These findings fit in with research by, for example, Stekelenburg et al. in Kalabo, Zambia [31] and by Titaley et al. in Indonesia [32] . These authors also revealed the importance of the role of the family and community in a woman's decision to seek healthcare services.
The current findings also showed that attitude did not uniquely predict intention. Thus, we did not find quantitative support for our previous findings [22] which showed that mothers' (negative) attitude towards nurses and the quality of services negatively influenced their decision to use these services. In addition, the current finding is also not consistent with previous studies [24, 34, 35] , which found that attitude predicted mother's intention to use maternal healthcare services. The reason for the insignificant finding is not clear. Our analyses showed a moderate positive univariate association between mother's intention and attitude towards nurses, as well as large effect sizes when testing the differences in mean scores on attitude measures between Maternal healthcare services in Kalomo, Zambia low and high intenders, suggesting an important role attitude plays in influencing mother's intention to use the services. Thus, our finding may not be conclusive on the unique effect attitude has on mother's intention and may suggest a complex relationship between attitude and co-associations with other RAA predictors. Our univariate analysis, nevertheless, suggests that programmes influencing attitudes are likely to motivate pregnant women to use the services.
Past healthcare-seeking behaviour and sociodemographic variables did not uniquely predict intention to use the services. This finding is not surprising as it is consistent with RAA [18] which postulates that sociodemographic variables and past behaviour do not have a direct effect on behavioural intention. Rather, their effect is accounted for by attitude, perceived social norms and perceived behavioural control-the model's proximal antecedents of behavioural motivation [18] . However, our findings are in contrast with other studies [6-8, 10, 35-37] which reported that past behaviour (i.e. antenatal care use and place of delivery during the previous pregnancy) as well as mother's age and level of education, independently predicted mother's likelihood to use delivery services in the future.
Limitations
A number of potential limitations to our study should be noted. First, our findings are based on interviewer-administered questionnaires. The interviewees' responses may have been influenced by the interviewer's presence, the manner in which the questions were posed, or indeed the use of male interviewers. The use of male interviewers may be of concern, especially in the rural Zambian culture where men play a dominant role in decision-making and consequently some women may not have felt free to express their opinions. Moreover, in Zambia, issues to do with sexuality and childbirth are not easily discussed between people of the opposite sex or between individuals of different ages. This may have prevented some women-especially the older ones-from freely expressing their opinions. In addition, the cross-sectional design of our study made it not possible to identify causal relationship between intention and the hypothesized predictor variables from the RAA model. Finally, since the focus of our study was on only one rural district in Zambia, these respondents may not represent the views of all the mothers of reproductive age in Kalomo district, nor all of rural Zambia. However, despite these limitations, we believe that, based on our large sample size (n ¼ 1007), our study had enough power to detect any important effects present in the study population. Indeed, as can be seen from our findings, they are comparable to those of other previous studies in the region as well as the recent DHS [5] .
Implications
To sum up, our findings confirm the previously reported low maternal healthcare utilization rates in rural Zambia and highlight important personal and environmental factors influencing decisions to use these services among pregnant women in Kalomo district. Our findings suggest that perceived behavioural control, perceived social norms and physical barriers such as distance are the most important and unique predictors of intention which, thus, should be targeted in systematically developed future interventions to promote the use of maternal healthcare services.
Bartholomew et al. Intervention Mapping approach [21] provides such a systematic approach to the design of evidence-and theory-based behaviour change programmes. In this study context, there is particular need to increase women's abilities in dealing effectively with negative social pressure from the important referents regarding maternal healthcare use and the various financial and logistical challenges such as lack of money for transport, baby clothes, as well as money for food while waiting for delivery at the clinic. These barriers can be targeted for intervention. Providing mothers with requisite skills and resources could positively influence the intention to use maternal healthcare services at the clinic and could also assist mothers to act on their intentions.
Finally, our findings suggest a need for further research. First, since the current study focused C. Sialubanje et al.
mainly on identifying barriers to service use, we recommend a study that will focus on those women who are using the services and to identify the determinants of service utilization among this group which could provide additional starting points for interventions. Furthermore, we recommend a study to explore reasons why most women deliver at home, assisted by TBAs. Together, with the current study, these future studies can provide an evidence base for a more focused and highly needed policy to improve the use of maternal healthcare services in rural Zambia.
